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Open access unABSTRACTPurpose: The purpose of this study was to develop a novel instrument for assessing headache-related disability
focusing solely on important activities of daily living.
Methods: Part 1: A literature search was conducted in PubMed and Google Scholar, supplemented by hand searches
in bibliographies to retrieve the original article for any instrument for the assessment of headache-related disability.
Each instrument was evaluated for item categories, specific item content, measurement scale format for each item, and
instructions to users. Together, these features constituted the construct validity of these instruments. Qualitative
evaluations of these results were summarized with respect to the adequacy of each component. Psychometric features
such as reliability and validity were not assessed. Part 2: An existing instrument for assessing self-rated disability, the
Neck Disability Index, was modified for content and format and subjected to 2 rounds of clinician and patient review.
Item contents and formats received final consensus, resulting in a 9-item instrument: the Headache Activities of Daily
Living Index (HADLI). This instrument was tested in a sample of headache patients. Cronbach α and individual item
correlations were obtained. Principal Components Analysis was performed.
Results: Part 1: The search identified 6 reports on 5 preexisting instruments for self-rating of headache-related
disability. Problems in content were found in all instruments, especially relating to the lack of items for specific
activities of daily living. Problems were noted in most of the instruments for scaling and instructions with respect to
the effect of headache on activities of daily living. Part 2: The authors first identified suitable items from an existing
instrument for self-rating of disability. These were supplemented by items drawn from the literature. A panel of 3
clinicians and 2 laypersons evaluated these items. Two more focus groups of 7 headache sufferers each reviewed the
new instrument. After this, a 9-item instrument for assessing activities of daily living in headache sufferers, the
HADLI, was finalized. After this, 53 participants were recruited to study the face validity of the instrument. The
sample consisted of 41 women and 12 men with a mean age of 37.3 (12) years; mean duration of headaches was 7.4
(8.3) years; mean frequency of headaches per week was 3.4 (2.4); and the intensity was 6 (2.4). The mean HADLI
score was 26.2 (13.4), or 52%. There were no floor or ceiling effects for total score. The total Index Cronbach α was
0.96. The Principal Components Analysis identified one component which accounted for 75% of the variance.
Conclusions: The HADLI was created using theory and empirical-based methods. Face validity was assessed by
focus group input and by first-level psychometrics. The HADLI has good face validity and is suitable for further
reliability and validity testing. (J Manipulative Physiol Ther 2015;38:102-111)
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.Organization (WHO),4 migraine is ranked 19th as a cause of
worldwide disability (12th for women). Assessing the
disability associated with headache has been important at
all levels of research, from individual patients to populations.
The first instrument for assessing “disability” in headache
patients appears to be the Headache Disability Inventory
(HDI; or “Index”) of Jacobson et al5 published in 1994. Since
then, several other instruments for assessing self-rated
disability have been developed.6–10 These instruments5–10
are widely used and have been demonstrated to have good
reliability and utility.
However, a review of their content with respect to their
suitability for assessing specific activities of daily living
(ADLs; see below) shows that although most of these widely
used instruments included some general activity categories,
Table 1. Item Categories in HDQs (Number of Items Per Category)
HDI (Functional Items)5 HDQ8 HIT-67 MIDAS6, a BURMIG9, Eurolight10 HADLI
Symptoms or emotional 13 3 4 0 Yes, but not tabulated 0
ADL: general 6 4 1 5 9 0
ADL: specific 6 (1 duplication) 2 1 0 2 9
ADL, activities of daily living; BURMIG, burden of migraine; HADLI, Headache Activities of Daily Living Index; HDI, Headache Disability Index
(Inventory); HDQ, Headache Disability Questionnaire; HIT-6, Headache Impact Test; MIDAS, Migraine Disability Scale.
a Two items not included in the activities score.
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of them include items on issues other than activity
performances such as symptoms, severity of pain, quality of
life, and demographic, social, and family-related information.
The need for a focus on ADLs is based on the
recommendations of the IMMPACT consensus11 and the
WHOdefinition of disability,12–14 which covers impairments,
activity limitations, and participation restrictions. According
to theWHO, “1] an impairment is a problem in body function
or structure; 2] an activity limitation is a difficulty encountered
by an individual in executing a task or action; while 3] a
participation restriction is a problem experienced by an
individual in involvement in life situations.”12,13 Given the
fact that the concept of “impairment” is difficult to apply to
most headache patients in that there is a dearth of both organic
pathology as well as physiologic biomarkers in primary
headaches,1,2 both “activity limitations” and “participation
restrictions” become paramount in determining disability.
Emphasis on ADLs is also grounded in Activity
Theory,15,16 which focuses on “activities” as the funda-
mental unit of analysis of individuals in that activities entail
both the social framework for meaning of a person's
behavior and an instrumental framework for an individual's
interaction with the tools and affordances of their lived
world. It is in activities that a person's disability with a
health condition is best evaluated.
Based on this analysis, we propose the need for the
development of a new instrument focusing as exclusively as
possible on specific ADLs, which has clear instructions for
effect on activities during episodes and which uses an item
scale with sufficient gradations to permit precision and
responsiveness. Therefore, this study presents a review of
previously published instruments to assess headache-related
disability (part 1), and, based on the results of that review, we
report on the development of a novel instrument: theHeadache
Activities ofDaily Living Index (HADLI), a 9-item instrument
exclusively composed of items on specific, headache-related
ADLs. This study presents the initial development and face
validation of this instrument (part 2).PART 1: REVIEW OF THE LITERATURE OF INSTRUMENTS TO ASSESS HEADACHE-RELATED DISABILITYMethods. To insure search efficiency, separate searcheswere
first undertaken in PubMed with the key words “headache”
AND “disability” along with “index,” “inventory,” “scale,”
“questionnaire,” respectively. The primary target of thissearch was to identify the original article(s) on the
development of headache-related disability instruments.
Not included were (a) instruments strictly designed for
assessing headache-related quality of life, (b) survey
instruments on headache features that may have contained
only a small number of activity-related items (usually
“work”), (c) instruments to measure work loss exclusively,
(d) studies in which the psychometric properties of the
original instruments were assessed, (e) studies that used the
original instruments to explore headache characteristics in
specific samples, (f ) studies of pediatric-related instruments,
and (g) translation and cross-cultural validation studies of the
original instruments. Iterative searches within PubMed were
performed on “related articles.” Citation analysis in Google
Scholar supplemented this initial search, particularly when an
original article for an instrument was identified. Searches
were also performed in the archives of the 2 primary headache
journals—Headache and Cephalalgia—with the key words
“disability questionnaire.” Once a point of redundant returns
was reached, the search was declared successful with respect
to the primary aim of identifying original articles.
A content analysis was then conducted of the instru-
ments identified in the primary search, assisted by the
material retrieved in the secondary searches. Critical issues
were as follows: item categories, specific item content,
measurement scale format for each item, and instructions to
users. Psychometric features such as reliability and validity
were not assessed.
With regard to item content, our analysis was based on
the recommendations of the IMMPACT consensus11 and
the WHO definition of disability: “Disabilities is an
umbrella term, covering impairments, activity limitations,
and participation restrictions. An impairment is a problem
in body function or structure; an activity limitation is a
difficulty encountered by an individual in executing a task
or action; while a participation restriction is a problem
experienced by an individual in involvement in life
situations.”12,13 Given that impairment is difficult to
apply to most headache patients and given the lack of
organic pathology in primary headaches,1,2 we concentrated
on activity limitations and participation restrictions.
A qualitative appraisal of these aspects of these
instruments was then undertaken. As no validated scale
appears to exist for this very specific purpose, we developed
a set of criteria for appraisal. (1) For item content, we
evaluated the number of items that applied directly to
Table 2. Item Characteristics
HDI
(Functional Items)5 HDQ8 HIT-67 MIDAS6, a BURMIG9, Eurolight10 HADLI
Headache pain severity scale X X a X
How often is HA severe X X
HA freq X X a X
Lie down
Days X X
Wish they could X
“Miss” work or school X X b X X
Ability to do work X X X X
“Miss” household chores X X b X X
Ability to do household chores X X
Daily routines X
“Miss” nonwork activities X X b X X
Ability to do nonwork activities X
Recreation X
Too tired X
Irritated X
Concentration X X
Socialize X X
Traveling X X
Reading X X
Driving X
Personal care X
Lifting X
Sleep X
Exercising X
Recreation X
BURMIG, burden of migraine; HA, headache; HADLI, Headache Activities of Daily Living Index; HDI, Headache Disability Index (Inventory); HDQ
Headache Disability Questionnaire; HIT-6, Headache Impact Test; MIDAS, Migraine Disability Scale.
a Two items not included in the activities score.
b All in one question.
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evaluating if they were specific to one activity or focused
generally on a category of several activities. (2) For scale
format, we evaluated the capacity of the scale to produce
meaningful gradations and, therefore, to contribute to a
higher level of responsiveness. (3) For “instructions,” we
evaluated the context of applicability of the scale that the
instructions provided to the respondent.
These evaluations were then summarized with the
objective of determining whether it was warranted to
develop a new instrument for assessing neck-related
headache disability by focusing strictly on the assessment
of ADLs. Evaluations related to instructions and to the
scales used are noted in each section of Results.
Results. The 4 PubMed searches yielded 1076 selections.
Based on our final inclusion criteria, 6 original reports on
headache disability questionnaires were identified,5–10
yielding 5 instruments for review. Several reviews in the
last decade17–19 confirmed that the first 3 of these
instruments are now part of the headache outcome measures
commonly used in research and practice, whereas the other
2 are too recent to have been widely applied.,Comparisons of the item categories and the item character-
istics of 4 previously published instruments are shown in
Tables 1 to 4, respectively, and described below.
1. The first scale for assessing headache-related disabil-
ity appears to be the Henry Ford Hospital HDI
(sometimes known as the Index).5 This is a 25-item
scale with 2 domains: emotional (13 items) and
functional (12 items). As seen in Table 1, the
“functional” scale actually contains only 5 items directly
related to the performance of activities (socializing is
repeated once). The other functional items relate to
feelings or beliefs about daily activities or symptoms
related to activities (“concentration,” “tension”). Of these
5 activity-related items, 3 of them are phrased as general
categories: “perform my daily routines,” “recreational
activities,” and “socializing,” whereas 2 are about
specific activities: “traveling” and “reading.” We rated
the general “activity”-related items to be moderately
adequate for a headache disability instrument, whereas
the specific ADL items were inadequate in number.
The scale used for each item in this questionnaire is a
dichotomous YES/NO scale. This type of scale was
Table 3. Instrument Comparison: Scales
HDI (Functional Items)5 HDQ8 HIT-67 MIDAS6, a BURMIG9, Eurolight10 HADLI
Scales
Yes/No X X
Verbal scale X
Numerical rating scale (0-10) X
Ordinal X x
0-5 (for severity)
1-7 (for time)
No. of days X X
BURMIG, burden of migraine; HADLI, Headache Activities of Daily Living Index; HDI, Headache Disability Index (Inventory); HDQ, Headache
Disability Questionnaire; HIT-6, Headache Impact Test; MIDAS, Migraine Disability Scale.
a Two items not included in the activities score.
105Vernon and LawsonJournal of Manipulative and Physiological Therapeutics
Headache Activities of Daily Living IndexVolume 38, Number 2rated as inadequate for the responsiveness of the
instrument.20–22 This is because the lack of gradation
in a dichotomous scale limits the capacity to measure
change. If a respondent answered “yes” at one time
point, their rating of the item would have to change
completely in order to generate a new response of “no”
(item effect would have to decrease to “none”). The item
scale for the HDI was rated as inadequate.
The instructions included in the HDI are placed only at
the beginning of the instrument and are deemed to be
quite limited. While the respondent is instructed to
“answer each item as it pertains to your headaches only,”
there is no time frame provided which could indicate
days, weeks, or months in the past for which the ratings
must be done, nor is there any indication as to whether
the rating is to be made for “when I have a headache”
or “in general.” We rate the instructions for the HDI
as inadequate.
2. The Migraine Disability Assessment Score (MIDAS)6
was first published in 1999. It is composed of 5
activity-related items and 2 severity items. Only 3 of
the activity-related items are distinct: “school or work,”
“household,” and “social/recreational.”These appear to
cover a wide range of activity settings; however, the
issue raised above about lack of specificity could affect
the respondent's ability to answer precisely for a given
activity (again: school vs work, socializing vs
recreation, etc). As such, we rated the items as
somewhat adequate for general categories but inade-
quate for specific ADLs.
The instructions for this instrument do provide a
timeframe of 3 months and require the respondent to
consider all headaches in that period. We rated these
instructions as adequate.
The instructions for the MIDAS relate to the answers
required, which are in units of “days affected.” For 2 of
the items—“school/work” and household activities—
there are 2 items, one to rate “missed days” and the
other to rate 50% productivity effect. These 2 items
may be difficult for some respondents to provide an
accurate response. It can be argued that a simple countof days or productivity loss does not adequately
provide a “self-rating” of disability, even as it provides
information for an interpreter to use to make the
determination of “level of disability.” Given the nature
of the instructions, we rated the scale as inadequate, for
the assessment of self-rated disability, although there is
a high level of gradations available (number of days)
and, therefore, a higher potential for responsiveness
from this scale.
3. The Headache Impact Test (HIT-6)7 is composed of 6
items, only one of which is directly related to
activities: “daily activities” (household work, work,
school, social activities). Two items relate to the
withdrawal of activity due to headache—“wish to lie
down” and “feeling too tired to do activities.” All 3
items treat activities as one all-encompassing domain.
As such, we rate the HIT-6 as inadequate for
“disability related to activities.”
There are only instructions given in each item. These
range from “when you have a headache” to “in the
last four weeks” to “how often.” These are rated as
adequate to the needs of the instrument.
The scale is a 5-point ordinal scale of frequency of
effect: “never,” “rarely,” “sometimes,” “very often,”
and “always.” This scale provides adequate gradation
to promote high responsiveness.
4. Niere and Quin,8 developed an instrument for use in
physiotherapy clinics ostensibly because “physiothera-
pists treat musculoskeletal dysfunction in a variety of
headache types….” No other justification for this
instrument was provided. The instrument is named the
Headache Disability Questionnaire (HDQ).8 It consists
of 9 items, only 3 of which are specifically about
activities. For each of these, there are 2 separate items as
discussed below in “scale.” These items are as follows:
“work or school,” “housework or chores,” and
“nonwork activities” (family, social, or recreational).
These items were rated as nonspecific and, therefore,
vulnerable to the same problems as noted above. The
repetition for each item into “ability” vs “days affected”
removes 3 items of 9, which could have addressed other
Table 4. Instrument Comparison: Instructions
HDI
(Functional Items)5 HDQ8 HIT-67 MIDAS6, a BURMIG9, Eurolight10 HADLI
Instructions
“When you have a headache…” X X X
“identify difficulties you may be experiencing
because of your (my) headaches”
X
In the past 24 hours after you took your first dose of
migraine medication, how much of the time did you…?
X
BURMIG, burden of migraine; HADLI, Headache Activities of Daily Living Index; HDI, Headache Disability Index (Inventory); HDQ, Headache
Disability Questionnaire; HIT-6, Headache Impact Test; MIDAS, Migraine Disability Scale.
a Two items not included in the activities score.
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devoted to activities. The other 3 items relate to
headache pain severity (2 items) and the need to lie
down (withdrawal from activities).We rated theHDQas
inadequate with respect to disability related to activities.
There are no general instructions that could provide an
appropriate context for response; however, each item
does contain a time-related context of “when you have
a headache” or “in the “last month.” This variability
may work against the accuracy and responsiveness
of this instrument; however, the 10-point scale used
for all items does improve the responsiveness of
the instrument.
5. The most recent instrument is the Burden of Migraine
(BURMIG)/EUROLIGHT instrument.9,10 This is a
large questionnaire assessing many headache and
demographic variables. This questionnaire included
many of the items that had been developed for the
BURMIG instrument. In the original article for this
instrument,9 it was noted that items on disability had
been obtained from the MIDAS instrument.6 These
items on disability were included in a 77-item
instrument assessing many other aspects and dimen-
sions of headache that are not pertinent to the present
review. Thus, a review of the BURMIG instrument
will be subsumed in the review, here, of the
EUROLIGHT.
Disability-related items are present in several sections
of the EUROLIGHT,10 for a total of 12 such items. In
10 of these items, only 3 activity categories are
referred to as follows: work or school, housework/
chores, and family, leisure, or social. One item asks
for the respondent's satisfaction with all of these. The
final disability-related item focuses on “child care”
over the last 3 months. On the basis of a wide range of
activities in each of the 3 main categories, we rated
the EUROLIGHT questionnaire as adequate for
general disability categories, but inadequate with
respect to specific ADLs.
There are no general instructions for the instrument.
Instructions are imbedded in the items. Five items areincluded in one 6-item section on “Questions about
yesterday” and only inquire as to the effect on ADLs
over a single day. These same disability-related
categories are then included in another 5-item grouping
under the title “lost time because of your headaches”
and require that the respondent provide a number of
days over a 3-month interval. We rated the instructions
as adequate.
Some items use an ordinal scale of 4 to 5 points; 5 items
ask for the number of days lost for complete or partial
activity reduction. For the activity-related items, the
instructions and scales were deemed adequate. How-
ever, the framing of time intervals for assessing self-
rated disability is somewhat confusing in that 5 items
focus only on “yesterday” (and use 4-point scales),
whereas 5 other items focus on the last 3 months but
require only a number of days affected. Combining
these 12 items into a singular assessment of self-rated
disability would be problematic. In the original report,
it appears that this combination of items was not
studied separately. Only the items related to “headache-
attributed lost time” were studied as a separate
component (along with WHO quality of life items
and the depression/anxiety items) in the evaluations of
construct validity.
As such, there is no single, validated component,
factor or even clear grouping of items related to self-
reported disability in the EUROLIGHT question-
naire. Accordingly, we rated the scale for disability
rating as inadequate.
These features of the 5 extant instruments are
displayed in Tables 1 to 4.
Based on our content and format analysis, it was
determined that the development of a new instrument
focusing as exclusively as possible on specific ADLs which
had clear instructions for effect during episodes and which
used an item scale with sufficient gradations to permit
precision and responsiveness was worthwhile.
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Neck Disability Index (NDI),23 strictly for the applicability
of its format and as a starting point for item content. The
NDI was used as a template for the new instrument on
account of the strong psychometric record of this
instrument.24,25 Furthermore, it has been used as an
outcome measure in several headache studies,26–37 al-
though we would argue that this, in itself, is not appropriate.
Therefore, the first set of possible items for inclusion in a
new instrument was from the NDI items, which were
deemed applicable to headaches. It should be stated at the
outset that although we used an instrument for assessing
neck pain–related disability as our template, it was not our
intention to develop an instrument that would only be useful
in cases where there might be suspected involvement of the
neck in headache. The topic of the relationship between the
neck and headache is not the focus of this article.
New items in addition to those retained from the NDI
were then determined by the investigators after reviewing
the extant instruments, keeping in mind the construct
foundations from the WHO and Activity Theory, described
above. An initial set of items including those retained from
the NDI as well as 2 new ones (see Results) was developed.
This list was reviewed by a panel of 5 reviewers (3
clinicians and 2 lay people) for applicability. The panel
confirmed the suitability of this list of items, and new
instructions were written for the new scale. Based on the
analysis of the existing instruments, it was decided and
confirmed in the panel that the items in the new scale would
require the respondent to answer with respect to “when they
have a headache.” This permits an unambiguous determi-
nation of the effect of headache on ADLs during an episode
(as opposed to recall over an extended span of time in and
between episodes). After this, new item detractors were
written with language that was appropriate for headache
sufferers. These detractor statements were reviewed by the
panel and corrections and modifications made according to
their recommendations. Only 1 iteration of this process was
required. Once this stage was completed, the new
instrument was named the HADLI.
The face validity of this scale was then appraised by a
different focus group of headache sufferers recruited from
adult staff at our institution. These 7 patients/participants
were asked to review the Index for the appropriateness of
the content as well as the format of the instructions, items,
and detractor statements. Modifications were made accord-
ing to the recommendations which were deemed by the
whole group to be important. Two iterations of this process
were required. At this point, the HADLI was deemed
suitable for further psychometric testing.
Phase 2: The first-level psychometric properties of the
HADLI were evaluated in a separate sample of headache
suffers attending a private pain rehabilitation clinic and a
chiropractic college outpatient clinic. This phase of thestudy was approved by the Research Ethics Board of the
Canadian Memorial Chiropractic College (December 1,
2011; No. 1112X03).
Participants. Participants were recruited by advertise-
ments and by direct solicitation. Eligible participants were
men and women aged 21 to 70 years with any of migraine,
tension-type, or cervicogenic headaches. Participants with
obvious pathologies resulting in secondary headaches
(vascular, cerebral, or other diseases) were excluded.
Participants provided informed consent, acknowledging
the confidentiality of their data.
Sample size estimate. Based on Linacre,38 and given that
the objective of this study was the investigation of the face
validity of the HADLI (not the reliability), a sample size of
50 participants was considered to be suitable for obtaining
useful, stable item estimates (with α at P ≤ .05).
Procedure. Participants were encountered and consented
in the clinical treatment rooms and asked to complete 1
version of the HADLI. Clinical and demographic data were
also obtained. Participants were asked to indicate their
headache type from a list that included “migraine,” “tension-
type,” or “cervicogenic.” Participants provided data on total
headache duration (months), severity (0-10 visual analog
scale), and frequency (number per week). Each of 9 items in
theHADLI is scored from0 to 5, for a total score of 45. This is
then converted to a percent score of 100.
Data analyses. We used Classical Test Theory in our
analyses.39,40 Descriptive statistics were computed for
demographic and clinical variables as well as for each item
mean score (SD) and distribution of scores. Floor and ceiling
effects were examined using 15% cutoffs for low and high
instrument scores. Internal consistency was examined with
Cronbach α41 for total item correlation and for drop-item
correlation (“r-drop”). The “factor” structure of the HADLI
was examined with Principal Components Analysis.42
Statistical analyses were conducted on R version 3.1.1
(R Core Team, 2014. R: A language and environment for
statistical computing. R Foundation for Statistical Comput-
ing, Vienna, Austria. URL http://www.R-project.org/).
Full access to all study data was available to all authors.Results. Phase 1: The NDI was reviewed for items that
would be appropriate to the criteria described in the
Introduction. It was determined that the items on symptoms
—pain severity and headache frequency—would be re-
moved because these are not activities in themselves. Items
that were retained from the original NDI were as follows:
personal care, lifting, reading, sleeping, work, concentration,
and recreation. The itemon “driving”wasmodified to include
traveling, as prior studies with the NDI reported that people
who do not drive a car found this item problematic.18,19 New
items included the following: “exercising” and the only item
Table 5. Results From Phase 2 for HADLI Items
Item Mean SD R value R-drop
Section 1 – Personal Care 1.7 1.3 0.76 0.71
Section 2 – Lifting 2.3 1.8 0.90 0.88
Section 3 – Reading
(Book or Computer)
3.3 1.2 0.87 0.83
Section 4 – Sleeping
(In General, Over the Last Week)
2.4 1.7 0.85 0.83
Section 5 – Exercising (Fitness,
Weights: In the Last Week)
2.9 1.7 0.89 0.86
Section 6 – Social Activities 2.4 1.6 0.90 0.88
Section 7 – Work 2.7 1.5 0.82 0.78
Section 8 – Driving or Travelling 2.5 1.4 0.92 0.89
Section 9 – Recreation
(Sports, Fun, Leisure)
2.6 1.6 0.96 0.95
HADLI, Headache Activities of Daily Living Index; R, Pearson correlation
coefficient; SD, standard deviation.
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The first draft of the HADLI thus contained 10 items, 8 of
which related to specific activities (89% of the scale), 1 item,
concentration, which would affect the performance of any
ADLs, and 1 item on “neck pain during headaches.”
The item scale from the NDI was retained because it has
already proven to provide precision and responsiveness.24,25
The instructions for use were completely modified to relate
directly to headache sufferers. This included both new general
instructions at the top of the scale which specified that the
period for self-rating was within 1 month, as well as specific
instructions in each item. These were constructed as either
“when I have a headache” or “because of headaches” in order
tomore precisely define the context for self-rating of each item.
The first draft of the HADLI was then evaluated by the
first review panel, which consisted of 3 clinicians and 2 lay
people, none of whom experienced headaches. This group
rated all of the items in the first draft HADLI to be
appropriate for headache sufferers. They recommended no
changes to the main instructions for the whole scale. They
recommended minor changes to 10 detractor statements
which were accepted.
Then, a second focus group of headache sufferers, again,
recruited from our institution's adult staff, was used, which
consisted of 7 women with a mean age of 42.7 (8.2) years, a
mean duration of headaches of 20.8 (14.7) years, and a
mean severity of headaches of 6 (1.5)/10. The average time
to completion of the HADLI was 3 minutes. This focus
group made recommendations to all aspects of the scale.
Changes resulting from these recommendations were made
to the main instruction text (different font; specifying
“typical headaches”), the item instructions (different font;
specifying “with headache” or “generally”), the item
detractor statements (major changes were made to lifting
and exercising), and the items.
With regard to the items themselves, although the initial
focus group agreed that all the items in the first draft were
appropriate, the second focus group suggested an additional
item—“social activities.” This item was included, replacing
an item that had been maintained from the NDI—
concentration. The justification for this step was that
“social activities”was more consistent with Activity Theory
than concentration. The focus group also recommended
removal of the item neck pain with headaches because this
was not a specific ADL. This was done.
The final item set consisted of 9 activity items (100%):
personal care, lifting, reading (but modified to include
computers), sleeping, exercising, social activities, work,
driving (but modified to include traveling), and recreation.
The focus group reached consensus on the items,
instructions, and detractor statements, producing a final
draft of the HADLI. The items and item characteristics in
the HADLI are contrasted with the other 5 instruments in
Tables 1 through 4.Phase 2: Fifty-three participants were included, 41 women
and 12 men who were recruited from June to November
2012. The mean age of these participants was 37.3 (12)
years. The mean duration of headaches was 7.4 (8.3) years.
The mean frequency of headaches per week was 3.4 (2.4),
and the intensity was 6 (2.4). The proportions of
participants with self-described migraines, tension-type, or
cervicogenic headaches was 41%, 38%, and 31% (N1
headache type could be endorsed).
The mean HADLI score was 26.2 (13.4), or 52%. There
were no floor or ceiling effects for total score, as less than
15% of participants scored in the lowest or highest 15%.
The item statistics are shown in Table 5.
Item 1, “personal care,” scored the lowest, whereas item
3, “reading (computer or book),” scored the highest. The
total index Cronbach α was .96. R-drop for each item
indicated a reduction in Cronbach α in each case, as
expected. The Principal Components Analysis identified
one component that accounted for 75% of the variance. This
component was termed activity disability. The correlation
between this component and the total HADLI score
was 0.99.DISCUSSION
This study was motivated by the question of whether a
new instrument to assess headache-related disability was
desirable. The existing instruments for assessing headache-
related disability have been validated and have demonstrat-
ed good reliability and utility. However, our review of their
content and format (Tables 1-4) prompted the conclusion
that a new instrument focusing solely on ADLs was
worthwhile and could make an important contribution to the
management of headache patients.
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not because we purported that the relationship between
neck pain and headache was important to preserve in the
instrument. We have indicated that this topic was beyond
the scope of this study. The primary reason for deciding to
modify the NDI was that the format of this instrument has
proven to have strong psychometric properties,24,25 which
would likely extend to any instrument similarly formatted.
Also, several of the items in the original NDI appeared fully
suitable for inclusion in the HADLI.
We then undertook to modify the NDI nearly complete-
ly, using 6 existing items and developing 3 new items. The
inclusion of any of these items was theory-driven,
according to the WHO definition of disability12,13 as well
as according to the principles of Activity Theory.15,16 All
of the items in the new instrument are distinctive ADLs;
each one is conceptually nonredundant, and, taken
together, they span across a wide range of typical daily
activities. Focus groups confirmed the construct validity of
each of these items and of the item detractors as well as the
item instructions.
Our comparisons of the items and the format properties
of the HADLI vs the preexisting headache disability-
related instruments (Tables 1-4) support the distinctive-
ness of this new instrument in that it is the only instrument
whose items are exclusively ADLs and which has the
largest number of such items. Also, the format of the
HADLI offers important benefits with respect to the other
instruments. The instruction related to the time frame of
responses to the items (“over the last month”) helps
resolve the problem of the episodic nature of headaches
and offers the respondent a more complete tableaux of
headaches from which to derive an average rating. The
scale of each item is sufficiently large to overcome the
limitations noted in the other scales and provides for
greater responsiveness as a pretreatment-posttreatment
outcome measure.
With respect to our findings in phase 2 of the present
study, the participants appear to be typical of headache
sufferers in that there were more women and participants
were predominantly in the fourth decade of life, with
chronic frequently occurring and moderately severe
migraine, tension-type, or cervicogenic headaches.
Our results from phase 2 go further in supporting the
psychometric properties and construct validity of the
HADLI. Chief among these findings is that the HADLI
has a strong single-component structure. The excellent
internal consistency and the lack of floor and ceiling effects
make it well suited for assessing the impact of headaches on
a wide range of ADLs. These characteristics distinguish the
HADLI among the other instruments reviewed here on the
basis of being strictly an assessment of the effect of
headache activity on ADLs as opposed to the fact that other
instruments also include symptom severity and other
psychological constructs.LIMITATIONS
It may be argued that “yet another instrument for
assessing headache-related disability” is not necessary. We
contend that our review of the situation, presented in
Tables 1-4, refutes this natural inertia and provides
convincing justification for the current study.
Our study has not included many aspects of the
psychometric properties of a new instrument, such as test-
retest reliability and responsiveness. Rather, it has focused
on face and construct validity, and further research into
these other aspects is now warranted and strongly
encouraged based on our positive findings.
Our study did not compare the HADLI to scores on any
of the other instruments reviewed above. This is strongly
urged for future work because this would give evidence of
convergent validity.CONCLUSION
Five existing instruments for assessing headache-
related disability were reviewed for content related to
assessing self-rated disability related to the performance
of ADLs and were found to be deficient in several
important categories. This provided justification for the
development of a new instrument, the HADLI, which was
created by significantly modifying the NDI. The face
validity of the interim and final versions of the HADLI was
confirmed by focus groups of patients and experts,
resulting in a 9-item instrument consisting only of ADLs.
The HADLI was then subjected to initial item analyses and
found to have a strong single-component structure, strong
internal consistency, and no floor or ceiling effects. As
such, it is in suitable form for further psychometric and
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